refined atoms in the TRAP complex, at each dose, as a measure of the overall rate of density disordering due to global radiation damage. Over the large dose range, RNA backbone atoms were determined to disorder at a rate on the same order as the overall global damage, in contrast with Glu and Asp residues, which consistently disordered at a rate above the global damage rate.
Figure S4
Dloss metric calculated for all phosphorus atoms for each of 4 refined nucleotide types: G1, A2, G3 and U4 at the highest investigated dose (25.0 MGy). The Dloss calculated for Glu Cδ and Gly Cα atoms is included for comparison. The U4 nucleotide does not interact directly with the protein, and the backbone phosphorus atom of U4 was shown to disorder on average at a rate marginally lower than that of the other refined nucleotide types (G1, A2, G3). However the U4 P atom disordering is still significantly lower than that of Glu side-chain carboxyl atoms. The horizontal dashed line illustrates the average Dloss calculated over all refined atoms in the TRAP complex, as a measure of the overall rate of density disordering due to global radiation damage effects. increasing dose, the ∆B-factor metric was observed to become increasingly linearly correlated with carboxyl oxygen-base hydrogen bonding length; the Dloss metric however did not correlate with hydrogen bond length. The Asp-39 side-chain carboxyl oxygens have been observed in previous studies to consistently make one or two distorted hydrogen bonds with the N1 and N2 of the G1 RNA base around the TRAP ring, depending on the exact RNA binding sequence (Hopcroft et al., 2002 , Antson et al., 1999 , Elliott et al., 2001 . For the Asp-39-G1 base interactions observed here, the mean Oδ1-N1 interaction distance is 2.9 Å whereas the Oδ2-N2 is consistently larger, with a mean distance of 3.1 Å. For Asp-39, only for the Oδ1 carboxyl oxygen were the Dloss dynamics statistically distinguishable between bound and non-RNA TRAP (Hotelling T-Squared Test: Oδ1 p=0.019 compared to Oδ2 p=0.109). These observations are in agreement with those made previously, in which Asp-39 was reported to interact with the G1 base only through a single distorted Oδ1-N2 hydrogen bond (Hopcroft et al., 2002) . The Glu-36-G3 base hydrogen bond interactions were notably shorter, with mean interaction distances of 2.6 Å (Oε1-N2) and 2.7 Å (Oε2-N1). An increasing correlation with dose was observed between oxygen-base hydrogen bond length and ∆B-factor (R 2 > 0.41 for dose reflections excluded throughout refinement. The current TRAP-RNA structure crystallised in space group C2 (α = γ = 90°). The resolution range was fixed at 63.00 -1.98 Å throughout, with 2.01 -1.98
Å for the outer shell for all datasets. MolProbity (Chen et al., 2010) was used for structure validation within phenix.refine, giving for all structures: RMSD bond length: 0.024 Å, RMSD bond angle: 2.3°, Ramachandran favoured/outliers/allowed: 99.5/0.0/0.5%, rotamer outliers: 2.6%. The number of protein, RNA and solvent non-hydrogen atoms remained constant at 12135, 968 and 743 respectively for all dataset numbers, due to the rigid body refinement of higher dose datasets. Multiplicity 3.6 (3.5) 3.6 (3.4) 3.6 (3.4) 3.6 (3.4) 3.6 (3.4) 3.6 (3.4) 3.6 (3.4) 3.6 (3.4) 3.6 (3.4) 3.6 (3.4) 
